Foods were carefully selected on the basis of long-term experience with humans. Undeniably, however, they are, basically, substances extraneous to man. Therefore, it is not surprising that they contain natural substances unnecessary and sometimes even toxic to man (1) . Plant lectins are listed among the naturally occurring food toxicants (2) (3) (4) . Lectins have been found to be widely distributed not only in plants, but also in animals and microorganisms. In this sense, we ingest various kinds of lectins in amounts much larger than hitherto realized (5). These M . MIYOSHI et al.
lectins have potent biological activities such as the binding of specific sugars , precipitation of specific glycoproteins, agglutination of various cells, inhibition of tumor cells and stimulation of lymphocyte proliferation (6) (7) (8) . The effects of representative lectins such as ricin , abrin and wheat germ agglutinin on cultured cells have been elucidated at the subcellular level (9 , 10) . Particular interest has been shown in a large number of papers to the binding to receptors on the cell surface and the resulting changes in the physiological state of cells . Yet, the toxicity of leguminous lectins to whole animals has been little evaluated (11) despite there being a considerable quantity of data suggesting that lectins may play a central role in reducing the growth of experimental animals fed or injected with them (12 , 13) . Confusion mainly arises from the poor purity of the lectins used , differences in experimental conditions and the presence of some nontoxic lectins (3 , 4, 14) .
We previously reported that Kintoki beans contain a toxic glycoprotein with lectin activity, and characterized its chemical and physical properties (15) . Based on the recognition that the question concerning the toxicity of various lectins which can be released from foodstuffs during mastication and digestion is still open to investigation, the present experiment was conducted to make clear whether the lectin isolated from Kintoki beans is toxic to mice when injected intraperitoneally . trypsin. However, such enzyme treatment was avoided in the present experiment because it is difficult to control the effect of trypsin on the agglutinability of cells when semiquantitative estimation of lectin activity is to be performed. The physical and chemical properties of Kintoki bean lectin have been described in the previous paper (15) . It should be mentioned here that even minimal amounts of trypsin inhibitor were not found in this lectin preparation.
METHODS

Isolation
Effects Table   Table  2 . Table 6 . Mortality of mice injected with crude and pure Kintoki bean lectin intraperitoneally. Table 7 . Mortality of mice injected with Kintoki bean lectin intravenously. Histological and blood analyses of mice injected with Kintoki bean lectin Tissues were compared as regards weights and volumes between the control and experimental groups ( Table 9 ). The symptoms usually observed in the experimental mice were a bad coat of hair, greatly reduced motion, an expanded spleen and a dark red color in most of the tissues examined. It was well recognized that a greatly reduced rate of blood flow was brought about by the injection of Kintoki bean lectin. It was extremely difficult to take even a small amount of blood from the tail vein of the experimental mice. Retardation of blood flow must have occurred in various parts of the capillary vessels, which accounts for the color changes seen in the tissues. However, no thrombus was detected on the microscopic observation of paraffin sections of the tissues taken from the experimental mice. It is expected that red blood cells will decrease in number, if the toxicity of Kintoki bean lectin in vivo is brought about by its action of agglutinating red blood cells found in vitro. The results of blood analyses presented in Table 10 show that the number of blood cells did decrease, but not as intensively as expected. However, the data obtained in the present study were not from the whole of the blood, but from a part of the peripheral blood. The total number of blood cells running through the whole body must have differed greatly because of the blood retardation in the experimen tal mice. Only slight decreases in the number of blood cells, Hb value, and Ht value were constantly observed in the experimental mice. In addition, red blood cells appeared to coagulate in the experimental mice as judged from the faster rate of blood sedimentation and the microscopic observation of the blood itself. The results of hemolysis tests indicating a deterioration of the red blood cell surface also suggest the occurrence of some direct effect of Kintoki bean lectin on red blood cells in the injected mice. This speculation, however, must be supported by further studies.
First of all, it should be determined whether Kintoki bean lectin having a molecular weight of 104,000 daltons can penetrate into blood vessels with its activity retained. On the other hand, the mechanism involved in the development of toxicity must differ depending on the ways of administering Kintoki bean lectin to mice. Studies are being undertaken in our laboratory on the oral ingestion of Kintoki bean lectin by mouse.
